Objective: To assess return to work outcomes of major trauma patients treated at a level 1 UK major trauma centre and evaluate factors associated with improved outcomes. Design: Cross-sectional cohort design. Subjects: In total, 99 patients at one, two or three years post-discharge from a Major Trauma Centre with an injury severity score above 9, in full-time work or education prior to injury, aged 18-70 and discharged between April 2012 and June 2015. Main Measures: Self-report questionnaire including the Trauma Outcome Profile, the Multiple Sclerosis Neuropsychological Screening questionnaire and questions pertaining to work and education. Results: Of the 99 patients in full-time work pre-injury, 65 made a complete return to work, 15 made an incomplete return to work and 19 did not return to work, where incomplete return to work was defined as working below 80% of previous working hours. In all, 25 participants scored below the cut-off point on physical disabilities, 46 below the cut-off point on mental functioning and 38 below the cut-off point on social interaction. Reduced anxiety and higher mental functioning were consistently associated with complete return to work. Conclusion: In all, 66% of patients with moderate to severe injuries made a complete return to work. A range of psycho-social, physical and functional health issues were persistent at long-term follow-up.
Introduction
One of the objectives of rehabilitation at Major Trauma Centres is to support patients of working age to return to, maintain or access employment. 1 Previous research indicates that the rate of return to work of major trauma patients ranges from 50% to 70% between studies. 2 Research with patients with less severe injuries indicate that 70% return to work at one-year follow-up, 3 compared to 28%-58% in studies with patients who have more severe injuries. 4, 5 In the last four years, services for treating patients with multiple serious injuries in the United Kingdom have been re-organised into major trauma networks, with Major Trauma Centres providing specialised care. While research has demonstrated improved mortality rates from centralised care, 6, 7 to our knowledge, there is no research assessing these patients' return to work or other healthrelated outcomes. The aim of this study was to therefore assess the return to work rates and psycho-social, physical and functional outcomes of patients with moderate to severe injuries.
Method
This study was conducted at a Major Trauma Centre, which covers a population of 4.5 million and treats approximately 1600 major trauma patients annually. The study used a cross-sectional design and measured outcomes of three groups of patients based on the length of time since discharge from hospital: one, two and three years post-discharge at the time of the study.
The inclusion criteria for the study were patients who were discharged from the Major Trauma Centre between April 2012 and June 2015, aged 18-70 and had severe traumatic injuries, defined as an Injury Severity Score 8 greater than 9. The upper age limit of 70 reflects the repeal of retirement age provisions in the United Kingdom 9 and was to ensure patients over 65 needing to return to work for financial reasons were represented. There were no exclusion criteria.
Demographic variables, trauma-specific clinical variables and comorbidities at the time of injury were obtained from the Trauma Audit and Research Network (TARN). 10 Injury severity was measured by the injury severity score, which uses the Abbreviated Injury Scale to score injuries to each body region by severity from an internationally recognised dictionary of injuries. 8 The body region with the highest score on the Abbreviated Injury Scale was recorded as the most severely injured body region. Comorbidities were recorded as additional disorders to the major trauma injuries.
Patient outcomes were assessed in each group by a self-report questionnaire booklet at the time of the study, one, two or three years post-discharge. The primary outcome was the rate of return to work. Questions relating to work status pre-injury, current work status and changes in roles or work were drawn from a study by Vestling et al., 11 which assessed return to work among stroke patients. Work was defined as paid or self-employment, permitted work, vocational training, adult education and voluntary work. 12 Type of work was recorded and categorised into five categories: own business/self-employed, large business in private sector, small local business in private sector, public sector or other, with a requirement for the participant to specify.
Return to work was assessed as a categorical factor of returning to the same work as pre-injury, and dichotomised into two categories of complete and incomplete return to work. Incomplete return to work was defined as returning to below 80% of previous working hours or not returning to work to make results comparable to previous studies using this definition. 5 Level of education, accommodation type, benefit status and involvement in litigation were assessed at the time of the study. Educational level was coded as the highest form of education, categorised as: primary school, secondary school without General Certificate of Secondary Education (GCSE), secondary school with GCSE, A Levels or University/higher learning. Accommodation type was recorded as living in a house flat or bungalow alone, or with someone, in a residential home or in a nursing home. Benefit status and involvement in litigation as a result of the injury were dichotomised as either yes or no.
The Trauma Outcome Profile 13 was used to assess patient outcomes at the time of the study on measures of depression, anxiousness, post-traumatic stress disorder (PTSD), social interaction, level of pain, physical disabilities, daily activities and mental functioning. The Trauma Outcome Profile has been validated with major trauma patients 14, 15 and has standardised cut-off points to indicate poor quality of life (QOL) on each subscale. 14 Cognition was assessed using the Multiple Sclerosis Neuropsychological Screening Questionnaire, 16 which is a brief self-report measure comprising 15 questions measuring different aspects of cognition. The questionnaire was designed as a screening tool for people with multiple sclerosis, but was used in this study due to the lack of questionnaires available that provide a quick and effective postal screen of cognitive functioning for major trauma patients.
Statistical analysis
Numbers of patients that were not in full-time work or education as defined above are presented but excluded from further analysis regarding return to work. Descriptive data of individual groups and overall group characteristics are presented as total numbers and percentages for categorical variables and means with SD for continuous variables.
Pearson's chi-square tests were used to test for significant difference between outcomes of patients making a complete return to work and those with an incomplete return to work, and Fisher's exact test was used where expected frequencies were below 5 for over 20% of the cells. Logistic regression was used to assess for significant differences between these groups for continuous measures. Results are presented with the P-value to indicate statistical significance, and group values as number and percentage for categorical data and means with SD for continuous variables.
Results
During the study period, 853 patients met the inclusion criteria: 215 at three years, 317 at two years and 321 at one year post-discharge. Questionnaires were sent to all eligible patients, with a response rate of 16% (n = 133). Of the 133 respondents, 102 (77%) were in full-time employment/education at the time of injury. Of these 102 patients, three retired following their injuries and were excluded from further analysis assessing return to work ( Figure 1 ). Due to the study design, it was not possible to record reasons for non-participation.
Of the 99 patients in full-time work at the time of injury, 73 were men, the mean age at injury was 46.9 years (SD, 13.6) and the mean time from discharge at the time of the study was 23.8 months (SD, 9.4). Of this cohort, 50 patients sustained injuries from a vehicle incident/collision, 27 from falls under 2 m, 16 from falls over 2 m, 2 from blows, 2 from crushing, 1 from stabbing and 1 from another mechanism.
There were 59 patients (45%) with an injury severity score below 15, 31 (23%) with a score of 16-23 and 43 (32%) with a score above 23, which did not differ significantly from the overall sample of eligible patients, χ 2 (2) = 0.83, P = 0.662. The overall proportion of responders that were male (68%) was comparable to the proportion of nonresponders that were male (73%), χ 2 (2) = 0.39, P = 0.531. The average age of responders (48.8 years; SD, 14.7) was significantly higher than nonresponders (42.0 years; SD, 14.7), t(851) = -4.93, P < 0.0001.
Overall, 19 patients did not return to work following injuries, 65 patients made a complete return to work and 15 an incomplete return to work. The average time to return to work was 4.2 months (SD, 3.9; Table 1 ).
A high proportion of patients scored below the cut-off score of 80 on the Trauma Outcome Profile measures of PTSD, anxiety and daily activities (Table 1) . Overall, patients with incomplete return to work had average scores below the cut-off points of the Trauma Outcome Profile, indicating increased levels of depression, anxiety, PTSD, pain and physical disabilities and reduced cognition, mental functioning, daily activities and social interaction. In comparison, patients with complete return to work scored on average above the cut-off points for all these measures except PTSD (Table 2) .
Univariate analysis compared complete and incomplete return to work. Patients who did not return to work were classified as incomplete. Statistical analysis with Bonferroni correction demonstrated that increased anxiety and pain and reduced social interaction and mental functioning were significantly associated with reduced complete return to work overall. Receiving benefits was also significantly associated with reduced complete return to work. No other factors were significantly associated with return to work overall or for individual groups after controlling for the number of statistical tests with a Bonferroni correction (Table 3 ; supplementary online data of the factors associated with return to work).
Discussion
This study explored the outcomes of major trauma patients treated at a UK major trauma centre up to three years post-injury. The results showed that the overall complete return to work remained similar at one to three years post-discharge from hospital, with an overall average time to return to work of 4.2 months.
These results are comparable to other studies. Patients with an injury severity score above 15 in this study showed similar return to work rates as previous studies of patients with similar injury severity scores. 5, 17 In a study with trauma patients with a mean injury severity score of 13.7 and similar spread of injury severity, 3 patients showed overall return to work of 70% at one year, comparable to the overall return to work rate at one-year post-discharge in this study. In contrast to these results, Sohberg et al. 4 found a much lower return to work rate at one year (28%) which increased significantly to 49% at five years post-discharge with trauma patients with an injury severity higher than 15.
Direct comparisons between studies are difficult due to different inclusion criteria, follow-up times and extraneous factors such as the economy and employment opportunities. Return to work rates may also vary according to the definition of return to work used. This study used the same definition as Holtslag et al., 5 but other studies have failed to adequately define 'complete' and 'incomplete' return to work, making it difficult to compare return to work outcomes between studies. 18 There are limitations to this definition, as any type of return to work following major trauma is important. However, the focus of this study was to assess complete and incomplete return to work. Despite these issues, return to work rates of major trauma patients generally range from 50% to 70% between studies, 2 with these results falling within this range.
Where previous studies focus on specific injuries or patients with an injury severity score above 15, this study included patients reflecting the range of injury types and injury severity of patients treated at the Major Trauma Centre. Around a third of patients with an injury severity of 9-15 failed to make complete return to work, showing that recovery from major traumatic injuries is also a challenge for patients with lower severity injuries.
Current understanding of the long-term course of health issues following major trauma is limited. The results of this study indicate persistent levels of mental health, physical and social functioning problems in all patients following treatment for severe injuries, comparable to previous research using the Trauma Outcome Profile. 14, 15, 17 The results also demonstrated that anxiety, pain, social interaction and mental functioning were significantly associated with not making a complete return to work. However, as the mental functioning subscale comprises questions about fatigue, cognition and changes in personality, which tend to be highly correlated in subjective reports of cognitive ability, it remains unclear exactly which aspects of mental functioning present the greatest problem to patients recovering from major trauma.
Patients with complete return to work also showed signs of poor QOL outcomes. Many of these patients scored below the cut-off points on measures of PTSD, daily activities and mental functioning. These results indicate that patients who do achieve complete return to work also suffer reduced QOL. It remains unclear how these persistent issues affect patient's level of functioning at work or sickness absence. With limited research on the outcomes of patients with major traumatic injuries following the centralisation of treatment in the United Kingdom, these results provide an indication of the ongoing health issues requiring treatment. The results also suggest that complete return to work following major trauma is not an effective measure of outcome on its own. This study has a number of limitations. The low response rate of 16% limits generalisability and may lead to biases in the results. While the proportions of injury severity and gender were comparable between the responders and non-responders, the responders were significantly older than non-responders. It is not known whether patients with worse or improved outcomes are more likely to have responded to the questionnaire and whether age had an impact on return to work or other outcomes.
There are a number of possible explanations for the poor response rate in this study. Improved mechanisms for identifying and treating people with major trauma may have resulted in a cohort of patients that are difficult to follow-up, such as including older patients with cognitive issues and underlying comorbidities, patients for whom English is not their first language, people who incur traumatic brain injury and younger people who move out of area.
The retrospective design of the study using questionnaires may also have resulted in a lower response rate, with the potential of patients moving on and not wanting to think about the impact of injuries on their lives. This may also bias results if patients that make better recoveries are more likely to respond. The amount of time from discharge to recruitment may also have affected response rates. Studies recruiting participants while still in hospital and shortly after discharge, 3, 4 or collecting data as part of routine care, 17 have shown response rates of close to 60%. This suggests that early recruitment and expectation of the follow-up contact is important to improve response rates. The use of self-reported questionnaires depends on participant's memory of returning to work potentially up to three years earlier, and accuracy in self-reports on the Trauma Outcome Profile, which may also bias the results. The low response rate also resulted in relatively low numbers of participants to power the statistical analysis, preventing any strong conclusions to be drawn.
While the Trauma Outcome Profile covers a greater number of International Classification of Functioning 19 dimensions than other similar measures used in this population, it is limited in the proportion of health outcomes it covers, specifically regarding participation and environmental contextual factors. 20 Further research is required to develop measures that capture the range of healthrelated outcomes that are affected by major trauma and to establish which outcomes are specifically important to major trauma patients and which need targeted rehabilitation.
However, these findings have important implications for the development of rehabilitation programmes for patients following severe injury. The results from the Trauma Outcome Profile indicate that a range of psycho-social, physical and functional issues persist at long-term follow-up in major trauma patients. Patients achieving complete return to work also demonstrated a range of health issues that require treatment, indicating the need for rehabilitation interventions to address a number of QOL outcomes in addition to work. Where major trauma networks have reduced mortality from severe injuries, developments in rehabilitation programmes are urgently needed to improve return to work and QOL outcomes of these patients.
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Clinical Messages
• • Following treatment for major trauma in the United Kingdom, 66% of people in fulltime work or education at the time of injury make a complete return to their former work. • • Patients demonstrate considerable psychological health issues following major trauma up to three years post-discharge that may benefit from treatment.
